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Abstract 

Background: The Internet provides a widely accessible platform for weight loss interventions. Automated tools can 
allow self-guided monitoring of food intake and other target behaviours that are established correlates of weight 
change. Many programmes also offer social support from the virtual community. The aim of this research was to 
assess associations between engagement with self-monitoring tools and social support, and weight loss in an 
online weight-control programme. 

Methods: This paper describes a retrospective analysis of weight change among 3621 subscribers to a commercial 
Internet-based weight loss programme. Participants were all subscribers (2979 women; 642 men) joining the 
programme between July 2005 and November 2008 with two or more recorded weights spanning at least 28 days 
of participation in the programme. Engagement was indexed with frequency of using online diet and exercise 
diaries and with use of the social support forums. 

Results: Programme engagement was associated with weight loss in both men and women after controlling for 
initial BMI and duration of participation. The three engagement variables accounted for 13% of variance in 
percentage weight loss in women (p < .001) and 19% in men (p < .001). In analyses including all the engagement 
variables, exercise diary use was an independent predictor of weight loss among men, but non-significant in 
women. In contrast, use of the online forums was associated with weight loss in women but not in men. Among 
participants who were overweight or obese, those in the highest tertile of engagement with food diaries (vs the 
lowest) were more likely to achieve clinically significant (> 5%) weight loss (men: OR = 3.45 p < .001; women: OR 
= 5.05 p < .001). Being in the highest tertile of engagement with exercise diaries was associated with clinically 
significant weight loss in men (OR = 3.48 p < .001) and, less strongly, in women (OR = 1.46 p < .05). 

Conclusions: Use of self-monitoring tools and participation in online support are predictive of weight loss in the 
context of a commercial, online weight control programme. 



Introduction 

The desire to lose weight is widespread in affluent western 
countries and efforts to achieve a neutral or negative 
energy balance are appropriate both for overweight/obese 
adults who are trying to lose weight and those of normal 
weight who wish to avoid weight gain [1,2]. Alongside 
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services offered by healthcare providers that are typically 
directed towards more severely overweight groups, a wide 
array of commercial weight loss programmes is available 
[3]. People seeking assistance with weight control can 
choose from programmes using a variety of formats 
including books, DVDs, Internet sites and weight loss 
clubs, and offering a range of tools, services and types of 
support. This makes it possible for consumers to match 
their preferred approach to weight control to the service 
of a particular provider. Research into the mechanisms of 
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operation and effectiveness of these commercial 
programmes has been sporadic and limited, with many 
popular approaches used by large numbers of customers 
worldwide having had little scientific evaluation. However, 
where research has been carried out, the results have been 
broadly positive, indicating that commercial programmes 
can be successful in assisting with weight control [4-6] 
while meeting users' nutritional needs [7,8]. 

As online facilities have become more accessible, there 
has been increasing use of the Internet as a platform for 
both commercial and health service weight loss pro- 
grammes [9]. Internet programmes have been shown to 
achieve weight loss outcomes comparable to face-to-face 
interventions that use similar tools [10-12]. The potential 
benefits of online interventions include automatic moni- 
toring of usage patterns among participants [13]. They 
may also provide considerable savings of time and cost [9]; 
in particular reducing demands on health professionals 
and therapists. Programmes typically include a variety of 
features, and allow participants to be selective about the 
tools they use. Several studies have examined which fea- 
tures of Internet weight loss programmes are associated 
with successful weight loss in the context of randomised 
controlled trials (RCTs) or formal research studies 
[9,13,14], but a recent systematic review concluded that 
not enough was known about components of web-based 
interventions associated with effectiveness [15]. It has also 
been suggested that patterns of use and outcomes differ 
between RCT participants and non-trial users of web- 
based programmes [16], and although many people seek- 
ing to lose weight do so without the formal setting of a 
therapeutic intervention or clinical trial, few studies have 
examined utilisation patterns and weight loss in self- 
guided 'direct-to-consumer' commercial services [17,18]. 

Two features of internet weight loss programmes that 
have been associated with weight loss are use of self 
monitoring tools and peer social support. Self-monitoring 
of weight and target behaviours has long been recognized 
as an important tool for weight control [19,20], and keep- 
ing diary records of diet, exercise or weight is associated 
with successful weight loss and weight maintenance 
[14,20-22]. Reports from programme participants also 
support the value of self-monitoring [23] . It appears to be 
the act of self-monitoring rather than the exact approach 
that is valuable for weight control, since there is little 
effect of recording method, for example electronic versus 
paper diaries [24] , the degree of detail in the records kept 
[25], or whether or not participants receive training in 
recording accuracy [26]. Peer social support is similarly 
perceived to be valuable by many of those using internet 
weight loss programmes and may enhance outcomes and 
commitment to the programme [14,27-29], although 
active involvement in peer chatrooms and message for- 
ums has been reported to be low [17]. 



In this study we examined associations between several 
aspects of programme engagement and weight loss in 
3621 people enrolled in Nutracheck: a direct-to-consumer, 
Internet weight loss programme centred around self-mon- 
itoring of diet and physical activity and provision of social 
support through an online message forum. The analysis 
tests the hypothesis that greater engagement either with 
self-monitoring tools or the social support forum will be 
associated with greater weight loss among all participants 
and clinically significant weight loss in overweight and 
obese participants. Men and women were analysed sepa- 
rately since other studies have found gender differences in 
use of online facilities and factors associated with weight 
loss success (e.g. [30,31]). 

Methods 

The programme 

Nutracheck provides a platform for completing food and 
exercise diaries online, in return for a monthly subscrip- 
tion charge. The service is a self-help tool assisting the 
user in recording diet and exercise and charting their 
progress towards a target weight. The user registers 
online and enters personal information about height, 
weight, activity levels, and desired amount and speed of 
weight loss. The system then sets a personal daily cal- 
orie target (Harris-Benedict equation [32]) adjusted for 
activity level [33] and the individual's chosen rate of 
weight loss up to a maximum of 21 bs (0.9 kg) a week. 
The user is advised to use a daily food diary which links 
to a database of over 40000 branded and unbranded 
food items, automatically calculating an estimate of cal- 
orie intake. A daily exercise diary encourages additional 
physical activity by setting a target to expend a mini- 
mum of an extra 200 calories/day, and calculates an 
estimate of expenditure from the activity records. The 
core concept of this web-based programme is that 
visually demonstrating energy balance helps the user 
learn how to adjust their diet and lifestyle to lose 
weight. The website also includes tools to support beha- 
viour change such as weight charting software, access to 
health and nutritional information, and an active online 
social community to provide support and motivation. 

Inclusion criteria 

A retrospective analysis was carried out based on self- 
reported weight loss data from participants joining the 
programme between July 2005 and November 2008 who 
met inclusion criteria of: i) paying at least one month's 
subscription to the site and ii) recording two or more 
weights spanning a period of at least 28 days (to exclude 
those whose participation in the programme had been 
too short to give reliable weight change data). All subscri- 
bers had given their permission for use of anonymised 
data when signing up with the programme. 
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Measures 

Percentage weight loss. This was calculated using the 
first and last weights recorded on the website and was 
the primary outcome variable. The distribution of this 
variable showed moderate departure from normality 
(men: skewness = 0.7 [SE = 0.1], kurtosis = 2.2 [SE = 
0.2]; women: skewness = 1.0 [SE = 0.5], kurtosis = 2.8 
[SE = 0.9]). Exploratory analyses carried out using a 
square root transformation on the dependent variable 
showed similar results and significance levels to those 
using the untransformed variable, and therefore untrans- 
formed data was used in the analyses presented here to 
facilitate interpretation. Duration of programme use. 
This was calculated as the number of days between first 
and last recorded weight. Number of days diet/exercise 
diaries used. These are raw figures which are adjusted 
for duration of programme use in multivariate analyses 
to indicate engagement with the programme. Online 
forum posts. As forum use was not normally distributed, 
with the majority of participants not posting any mes- 
sages and a few posting many times a day, a dichoto- 
mised form of this variable was used in all multivariate 
analyses (any messages posted vs no messages posted). 
Weight and height. These were self-reported on the 
website at registration and weight subsequently updated 
by the user. Height and weights were used to calculate 
initial and final Body Mass Index (BMI = weight in kg/ 
height in m2). Sex and age. These were routinely 
recorded on registration with the programme. 

Analysis 

Multiple regression and logistic regression were used to 
compare percentage weight loss and clinically significant 
weight loss (overweight and obese only) between men 
and women, adjusting for sex, initial BMI and duration of 
programme use. All subsequent analyses were carried out 
separately for men and women. A series of multiple 
regression models were used to test for factors indepen- 
dently associated with weight loss. In each model the 
dependent variable was percentage weight loss, and initial 
BMI, and duration of programme use were included as 
covariates. Age was not included as a covariate as it was 
not associated with percentage weight loss in univariate 
analyses. First, separate analyses were carried out for 
each of the engagement measures i) number of days on 
which a food diary had been used, ii) number of days on 
which an exercise diary had been used, and iii) posting of 
messages on the online forums (dichotomous). A further 
multiple regression was carried out including all three 
measures of engagement, to test the mutually-adjusted 
associations between each type of engagement and per- 
centage weight loss. 

Binary logistic regression was used to establish whether 
engagement factors were independently associated with 



clinically significant weight loss (> 5% of initial weight) 
among users who were overweight or obese. Normal 
weight participants were excluded from the logistic 
regression as there are no standards for weight loss con- 
ferring clinical benefits in the normal weight population. 
Independent variables were initial BMI, duration of pro- 
gramme use, and the three engagement variables. All 
analyses were carried out using SPSS vl7. 

Results 

Of all service users (n = 8416) subscribing to the web- 
site between July 2005 and November 2008, 3621 met 
the inclusion criteria (women n = 2979, men n = 642), 
and data from these participants form the basis of the 
analyses. Those included in the analysis were slightly 
but significantly older than those not included (36.1 
years vs. 35.1 years t = 4.2, p < .001) and had a higher 
initial BMI (BMI = 29.2 vs. 28.5 t = 5.0, p < .001), but 
there was no difference in the proportions of men and 
women (% 2 = .20, ns). 

Table 1 shows the characteristics and weight loss of 
those included in the analysis. Men weighed more than 
women (99.0 vs 78.0 kg: t = 29.4 p < .001) and had a 
higher initial BMI (31.0.vs 28.9: t = 8.7 p < .001). They 
lost more weight than women (5.6 vs. 3.7 kg: t = 6.8, p < 
.001) and lost a higher percentage of their body weight 
(5.5% vs 4.5% t = 4.3 p < .001). This gender difference in 
weight loss remained significant in a multiple regression 
analysis adjusting for initial BMI, and duration of pro- 
gramme use (P = .04, t = .39, p < .05). Among overweight 
and obese participants, men were also more likely to 
achieve a clinically significant weight loss: 47.6% of over- 
weight and obese men lost > 5% of their body weight 
compared with 40.7% of overweight and obese women 
{j 2 = 9.3, p < .01). A logistic regression showed that the 
gender difference in clinically significant weight loss was 
also independent of initial BMI and duration of pro- 
gramme use (Wald % 2 = 7.2, p < .01) 

Patterns of website use 

Engagement with the website among members varied 
greatly, with some participants using the website most 
days and others only accessing it sporadically. The mean 
number of days that entries were made to food and exer- 
cise diaries and the percentage of participants posting on 
the support forum can be seen in Table 2. Men remained 
registered with the website for longer than women (187 
vs. 170 days respectively; t = 2.1, p < .05) and made more 
frequent diet diary entries (56% vs. 52% of registered 
days; t = 2.6, p < .05). There was no gender difference in 
frequency of using the exercise diaries (35% vs. 34% of 
registered days t = .83, p = .17). Almost twice as many 
women as men posted messages on the online support 
forums (35% vs. 19% respectively, j 1 = 61.5, p < .001). 



Johnson and Wardle International Journal of Behavioral Nutrition and Physical Activity 201 1 , 8:83 
http://www.ijbnpa.org/content/871/83 



Page 4 of 7 



Table 1 Baseline characteristics and weight change of men and women 1 


Normal weight 


Overweight 


Obese 


A II 

All 


(BMI 18.5- < 25) 


(BMI 25- < 30) 


(BMI > 30) 




Women (n) 816 


1 150 


1015 


2979 


Aap 3? 3 (8 9) 2 


35 fi (10 31 


37.8 (11.1) 


35.5 (10.5) 


initial RMI 73 1 (1 3) 

\t nil LA I Ul VII .jL \ 1 ,~) j 


77 7 (1 41 


3 (4 91 


28.9 (5.8) 


Initial wpiaht (kn) fP,f\ (f>0) 

II nil LA l VVtZILAI I L ^ f\y/ \\J.KJj 


73.5 (6.8) 


94.8 (15.2) 


78 0 (16 31 


Wpiaht /o« Ika) 2 1 (2 7) 

V V C/y / 11 I\JjJ \I\LJJ 


3 1 f3 8) 


5 5 (7 0) 


3 7 (5 1 ) 


Percentage weight loss 3 2 (4 2) 


42 (5 1) 


5.7(6.6) 


4 5 (5 5) 


Clinically significant n/a 


38.2 (439) 


43.5 (442) 


At~\ i torn \ 

40./ (881 ) 


weight loss 3 % (n) 








ivici i \i i) J J 


269 


340 


642 


Age 35.2 (9.6) 


37.9 (9.8) 


40.6 (10.2) 


39.2 (10.1) 


Initial BMI 23.5(1.4) 


27.8 (1.4) 


34.3 (3.9) 


31.0 (4.7) 


Initial weight (kg) 73.7 (8.7) 


88.8 (7.9) 


109.6 (15.0) 


99.0 (16.9) 


Wpiaht /o« Ika) 2 3 (2 31 


4.2 (4.7) 


7.1 (7.6) 


5.6 (6.5) 


Pprrptitnnp \A/oinrit Incc 3 D /'■^ 
rc/Lc/ iiuyc vvciui n /ujj j.u 


4.7 (5.4) 


6.4 (6.4) 


5.5 (5.9) 


C~linirnil\/ ^ianifirnnt r\/p\ 


45.4 (122) 


49.4 (168) 


47.6 (290) 


weight loss 3 % (n) 








1 No members had an initial BMI in the underweight range (< 18.5). 








2 Values are means (standard deviations) unless otherwise stated. 








3 > 5% weight loss: overweight and obese participants only. 








Enfiaopmpnt and wpiaht loss 

i— 1 1 y ci y c iiiwiii ui iu v v ci y i 1 1 i v j j 


model. Engagement with food diaries and engagement 


Hipm rr n i ra 1 mill f i nl p rpprp'isi nn wa *; n qph tn p<;fa n li ^ n 

1 1 lv 1 CI 1 ^lllV^Cll 111 U.1 L1L/1C 1 v ul v jjlVJl 1 VV CIO LI jv U LU L. o LulyJl Ol I 


with exercise diaries accounted for 13% and 9% respec- 


wnPmpr pnp'ap'PTTipnl" wirn rnp nrnprammp innpnpnnpntlv 

VV I IV_. LI 1 V_ 1 V_ 1 1 cl CI yi. V_ 1 11L1LL VV1 LI 1 LI 1 V_ \J L Uc.1 ClllilllL. 11 lUv ULllULll K.I V 


tively of the variance in percentage weight loss, while 


nrpnirfpn wpipnf rnaturp nrrpr r'nntrnllinp' for miration 

piCUlLLtU VVtltillL VllClllt^^t ulUVl \*\J 1 1 LI VJ1111 1 C~ 1 V / 1 UU1 UL1U11 


forum use made a 


small but statistically significant con- 


of programme use and initial BMI. In preliminary uni- 


tribution of 2%. 






variate analyses, age was not significantly associated 


Among men enj 


;agement with food diaries accounted 


with percentage weight loss in either men (r = .07, p = 


for 18% of the variance in percentage 


weight loss and 


.08) or women (r = -.003, p = .86) and so was not 


engagement with 


exercise diaries acc 


ounted for 17%. 


included in the regression model. Separate analyses were 


Use of the online forums was not a significant predictor 


run for men and women. The results of the multiple 


of percentage weight loss in men. 




regressions can be seen in Table 3. Among women, all 


When all engag 


ement variables were included in the 


engagement measures were significant predictors of per- 


regression model together, exercise 


diary adherence 


centage weight loss when entered separately into the 


became non-significant in women (P = 


.03, p = .48) and 


Table 2 Engagement with the Nutracheck website among women and men 








Women 


Men 






(n = 2979) 


(n = 642) 




Duration of programme use (days) 


169.7 (183.2) 


1 86.7 (1 92.6) 


.05 




28-1284 2 


28-1071 




Days food diary used 


67.0 (74.6) 
1-767 


76.1 (83.9) 
1-938 


.01 


% of registered days food diary used 


52.2 (32.2) 


56.0 (33.5) 


.05 




0-100 


0-100 




Days exercise diary used 


42.3 (55.1) 


45.7 (59.9) 


ns 




1-761 


0-770 




% of registered days exercise diary used 


34.0 (28.5) 


35.0 (27.9) 


ns 




0-100 


0-100 




Use of online forum (number of messages posted) 


26.2 (135.4) 


6.33 (38.4) 


.001 




0-3873 


0-537 




Any use of online forum % (n) 


34.7 (1035) 


18.8 (121) 


.001 


differences in continuous variables were tested with f-test and in categorical variables with j 2 tests. 






2 Mean (standard deviation) range: unless otherwise stated. 
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Table 3 Website engagement and percentage weight loss: multiple regression analysis 



Independent associations with percentage weight loss 1 





Beta 


P 


Variance explained by engagement 
R 2 change (p) 


Variance explained by model 
Adjusted R 2 


Women 










Food diary engagement 


.40 


< .001 


13% (< .001) 


19% 


Exercise diary engagement 


.33 


< .001 


9% (< .001) 


15% 


Forum use (dichotomised) 


.1-1 


< .001 


2% (< .001) 


8% 


Men 










Food diary engagement 


,-19 


< .001 


18% (< .001) 


21% 


Exercise diary engagement 


.45 


< .001 


17% (< .001) 


20% 


Forum use (dichotomised) 


.04 


.30 ns 


0.2% (.29 ns) 


3% 


Mutually adjusted associations with percentage weight loss 2 




Beta 


P 


Variance explained by engagement 
R 2 change (p) 


Variance explained by model 
Adjusted R 2 


Women 










Food diary engagement 


.36 


< .001 


13% (< .001) 


19% 


Exercise diary engagement 


.03 


.48 ns 






Forum use (dichotomised) 


.07 


< .01 






Men 










Food diary engagement 


.30 


< .001 


19% (< .001) 


22% 


Exercise diary engagement 


.21 


< .01 






Forum use (dichotomised) 


-.01 


.75 ns 







Women N = 2979 Men N = 642. 

1 Covariates: initial BMI, and number of days between first and last recorded weight. Separate analyses for each engagement variable. 
2 Covariates as above and all engagement variables included in the model. 



forum use remained non-significant in men. All other 
engagement variables were significantly associated with 
percentage weight loss. The engagement variables 
together accounted for 13% of the variance in percen- 
tage weight loss in women and 19% in men. 

Logistic regression was used to examine predictors of 
clinically significant weight loss (defined as loss of > 5% 
of body weight) among participants who were initially 
overweight or obese. With initial BMI and duration of 
programme use in the model, all engagement measures 
were independently associated with clinically significant 
weight loss in women (table 4). The odds ratios asso- 
ciated with clinically significant weight loss in the high- 
est tertile of adherence to food and exercise diaries (vs 
lowest) were 5.1 (p < .001), and 1.5 (p < .05) respec- 
tively. The odds ratio for forum use (vs not) was 1.3 
(p < .01). Among men there was no significant associa- 
tion between forum use and odds of clinically significant 
weight loss. The odds ratios associated with clinically 
significant weight loss in the highest tertile of adherence 
to food and exercise diaries (vs lowest) were 3.5 (p < 
.001), and 3.5 (p < .001) respectively. 

Conclusions 

As is commonly the case with groups of people seeking 
to lose weight, the sample was disproportionately 
female, with more than four times as many women as 



men. There were some differences in how men and 
women used the programme; notably women were more 
likely than men to use the online support forum, in 
keeping with the finding that women are more likely to 
use Internet communication for social support than 
men in relation to a variety of health issues [30,34]. 
Men using the programme lost a higher percentage of 
their body weight than women (5.5% vs 4.5%), an effect 
which was independent of initial BMI and duration of 
website use. Gender differences in weight loss are a 
common observation in weight loss programmes, and 
both motivational and biological factors have been sug- 
gested as explanations. Men who are trying to lose 
weight often have a higher BMI, fewer prior weight loss 
attempts then women, and greater weight loss self-effi- 
cacy [31,35]. They are also more likely than women to 
attempt to lose weight in response to a medical event or 
other health trigger; a factor which is associated with 
greater weight loss success in both men and women 
[36]. 

Some of the participants meeting the inclusion criteria 
for this study made only limited use of the programme, 
although all those included in the analyses registered a 
weight on at least two occasions at least 28 days apart. 
Greater engagement, in terms of frequency of diet and 
exercise diary use and message posting on the online 
forums, was associated with weight loss, suggesting that 
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Table 4 Logistic Regression: 
clinically significant weight 
analysis 



Factors associated with 
loss (> 5%) in a multivariate 



Men 

Initial BMI 

Duration of programme use 
Food diary adherence (tertiles) 

Low adherence 

Med adherence 

High adherence 
Exercise diary adherence (tertiles) 

Low adherence 

Med adherence 

High adherence 
Use of forums 

Non-user 

Forum user 



OR (95% CI) 



1.04 (1.01-1.09) 
1.00 (1.00-1.00) 

1 

1 .49 (0.87-2.54) 
3.45 (1.78-6.80) 

1 

1.52 (0.91-2.53) 
3.48 (2.03-7.49) 



0.83 (0.52-1 .33) 



P < 



Women 

Initial BMI 1.03(1.01-1.04) 

Duration of programme use 1.00 (1.00-1.00) 

Food diary adherence (tertiles) 

Low adherence 1 

Med adherence 2.54 (1 .91 -3.36) 

High adherence 5.05 (3.51-7.26) 

Exercise diary adherence (tertiles) 

Low adherence 1 

Med adherence 0.80 (0.6 1 - 1 .04) 

High adherence 1 .46 (1 .03-2.04) 

Use of forums 

Non-user 1 

Forum user 1.33 (1.09-1.63) 



.01 
ns 



.001 
.001 



ns 
.05 



.01 



.05 

ns 



.ns 
.00 1 



ns 
.001 



read the forums without posting may be much higher. 
Other studies have found that commercial programmes 
with large numbers of members offer good opportu- 
nities for peer support, and that use of such facilities is 
modestly associated with weight loss [41]. A decision to 
post messages on the forum may be prompted by a vari- 
ety of different circumstances. Users can use the forums 
to post questions, provide information and advice to 
others, or seek emotional and motivational support. 
However, in all cases it seems likely that message post- 
ing reflects commitment to and engagement with the 
programme, and as such may be a marker for level of 
motivation. Future research should address how far 
forum use per se promotes or facilitates weight loss suc- 
cess, or whether self-selection accounts for the associa- 
tion between weight loss and use of online support. 

The retrospective nature of this study is a limitation; 
however, many people seeking to lose weight do so using 
largely self-guided approaches and the study of engage- 
ment and outcomes in these groups may not always be 
compatible with the additional intervention inherent in 
prospective studies, or the context of a trial [16]. The 
effects of paying for a weight loss service (as was the case 
for participants in this analysis) is not clear. Previous stu- 
dies of commercial programmes, which have often been 
in the form of RCTs, have generally involved the payment 
of subscription fees by the study organisers [6,41], and it 
is plausible that paying for a weight loss service might 
affect motivation and weight loss outcomes. 

This study demonstrates that engagement with self 
monitoring and support tools in a self-guided, direct-to- 
consumer, online environment is associated with weight 
control success. 



self-monitoring and social support were mechanisms 
through which the programme had its effect. The inde- 
pendent effects associated with using the online forum 
were small, and only seen in women, but the weight loss 
associated with greater food diary use was more sub- 
stantial and was consistent between men and women. 
Although both men and women made similar use of the 
exercise diary facility, adherence to the exercise diary 
was more strongly associated with weight loss for men 
than women. This is in keeping with evidence that 
weight loss through exercise may be more effective for 
men than for women [37,38]. 

It has been suggested that self monitoring operates by 
enhancing attentional focus on the desired behaviour 
[19,39,40]. The results presented here support this view, 
suggesting that the frequency of performing simple diet 
and exercise monitoring behaviour can facilitate weight 
loss without reference to the content of the diaries. Use 
of the peer-support forums was less widespread than 
use of the diaries, although the number of users who 
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